Evidence for tight coupling of thyrotropin-releasing hormone receptors to stimulated inositol trisphosphate formation in rat pituitary cells.
The effect of decreasing the concentration of receptors for thyrotropin-releasing hormone (TRH) on the surface of cloned rat pituitary (GH3) cells on TRH-stimulated inositol trisphosphate (Ins-P3) formation was investigated. Incubation of cells with dibutyryl cAMP (Bt2cAMP) for 16 h caused a decrease in [3H] TRH binding to intact cells to a minimum level 37 +/- 9.1% of control. Scatchard analysis of the concentration dependency of [3H]TRH binding showed that the effect of Bt2cAMP was to lower the receptor concentration without affecting its affinity for TRH. Similar decreases in [3H]TRH binding were found in cells incubated with 8-bromo-cAMP, cholera toxin, and sodium butyrate and, as shown previously, with TRH. In cells incubated with 1 mM Bt2cAMP for 16 h, but not for 1 h, the maximum TRH-induced increase in Ins-P3 was inhibited to 25 +/- 3.2% of that in control cells. Inhibition of TRH-induced Ins-P3 formation was also observed in cells treated with 8-bromo-cAMP, cholera toxin, and sodium butyrate for 16 h, and with TRH for 48 h. Inhibition of TRH-induced Ins-P3 formation and lowering of TRH receptor concentration caused by Bt2cAMP occurred in parallel with increasing doses of Bt2cAMP; at 16 h of exposure, half-maximal effects occurred with 0.3 mM Bt2cAMP. The concentration dependency of TRH-induced Ins-P3 formation was the same in control and Bt2cAMP-treated cells; half-maximal effects occurred with 10 nM TRH. These data demonstrate that decreases in TRH receptor concentration caused by several agents that act via different mechanisms are associated with reduced stimulation of Ins-P3 formation and suggest that the TRH receptor is tightly coupled to stimulation of hydrolysis of phosphatidylinositol 4,5-bisphosphate by a phospholipase C.